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Aim To analyze the epidemiological data for pandemic in-
fluenza A(H1N1)v in the Autonomous Province of Vojvo-
dina, Serbia, during the season of 2009/2010 and to assess 
whether including severe acute respiratory illness (SARI) 
hospitalization  data  to  the  surveillance  system  gives  a 
more complete picture of the impact of influenza during 
the pandemic.
Methods From September 2009 to September 2010, the 
Institute of Public Health of Vojvodina conducted sentinel 
surveillance of influenza-like illnesses and acute respiratory 
infections in all hospitalized patients with SARI and virolog-
ical surveillance of population of Vojvodina according to 
the European Centers for Disease Control technical docu-
ment.
Results The pandemic influenza outbreak in the province 
started in October 2009 (week 44) in students who had 
returned from a school-organized trip to Prague, Bratisla-
va, and Vienna. The highest incidence rate was 1090 per 
100 000 inhabitants, found in the week 50. The most af-
fected age group were children 5-14 years old. A total of 
1591 patients with severe illness were admitted to regional 
hospitals, with a case fatality rate of 2%, representing a hos-
pitalization rate of 78.3 per 100 000 inhabitants and a mor-
tality rate of 1.6 per 100 000. Most frequently hospitalized 
were 15-19 years old patients, male patients, and patients 
with pneumonia (P < 0.001). The highest case fatality rate 
was found among patients with acute respiratory distress 
syndrome (P < 0.001). Nasal/throat swabs were obtained 
for polymerase chain reaction test from 315 hospitalized 
patients and 20 non-hospitalized patients, and 145 (46%) 
and 15 (75%) specimens, respectively, tested positive on 
A(H1N1)v.
Conclusion Sentinel influenza-like illness and SARI sur-
veillance,  both  followed  with  virological  surveillance, 
seem to be the optimal method to monitor the full scope 
of the influenza pandemic (from mild to severe influenza) 
in Vojvodina.
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In April 2009, a new influenza virus of swine origin was 
identified  in  Mexico  and  the  United  States.  Since  then, 
widespread community transmission of the virus has been 
confirmed on all continents, and the World Health Organi-
zation (WHO) announced a global influenza pandemic (1).
In May 2009, Serbia implemented enhanced national sur-
veillance  of  influenza  A(H1N1)v  according  to  the  WHO 
pandemic plans. The national guidelines on requirements 
and procedures for reporting individual cases of influen-
za A(H1N1)v using WHO case definition were created on 
April 27, 2009. Every individual suspicious case was daily 
reported by the district Institute of Public Health to the na-
tional Institute of Public Health. The results of laboratory 
testing were daily reported by The National Virology Refer-
ence Laboratory. Confirmed and possible cases were cat-
egorized as travel-related or domestic (2,3).
The first case of pandemic influenza A(H1N1)v in Vojvo-
dina was registered on June 24, 2009. Till August 17, 123 
pandemic influenza A(H1N1)v cases were registered and 
61/113  (54%)  were  confirmed  by  reverse  transcription 
polymerase chain reaction in the reference laboratory. The 
majority of cases (73%) were imported during the EXIT 
international music festival. These cases were registered 
among domestic population epidemiologically linked to 
the music festival. Some of the cases did not meet the def-
inition of suspicious cases, which means that there were 
unrecognized cases and that further transmission of pan-
demic influenza A(H1N1)v was inevitable (3).
At the end of October 2009, the mandatory outbreak in-
vestigation of acute respiratory illness detected new cas-
es of pandemic influenza A(H1N1)v among students who 
had returned from school-organized trips to Prague, Bratis-
lava, and Vienna. This was considered the beginning of the 
outbreak in the season of 2009/10.
This article focuses on the winter wave of pandemic influ-
enza A(H1N1)v in the Autonomous Province of Vojvodina, 
northern  Serbia,  with  2  million  inhabitants. We  present 
the outpatient (community) data provided by the sentinel 
physicians and inpatient data provided by hospitals.
MethoDS
Pandemic influenza A(H1N1)v surveillance in Vojvodina, 
Serbia, during the fall and winter 2009/10 was conduct-
ed according to European Centers for Disease Control 
technical document issued in September 2009 (4). 
Data for this observational study were obtained from the 
sentinel surveillance of influenza-like illness (ILI) and acute 
respiratory infections (ARI), surveillance of all hospitalized 
severe acute respiratory illness (SARI) cases, and virological 
surveillance among the population of Vojvodina.
Sentinel surveillance of ILI and ARI
Sentinel surveillance in Vojvodina first started in the sea-
son of 2004/05 and closely relied on the Slovenian surveil-
lance program (5). While the sentinel surveillance is usu-
ally conducted from the first week in November to the 
end of April, during the season 2009/10 it was conducted 
from September 2009 to September 2010. The involved 
103 sentinel physicians were general practitioners and pe-
diatricians from 19 health centers covering municipalities 
with more than 30 000 inhabitants. The sentinel physicians 
were selected according to the number of contracts with 
the inhabitants who chose them as personal physicians. Of 
the total population of Vojvodina of 2 031 992 according 
to 2002 census, 102 723 people or 5.1% were monitored. 
Sentinel physicians tracked cases of ILI and ARI in the age 
groups 0-4, 5-14, 15-64, and older than 65 years. The num-
ber of inhabitants under surveillance (102,723) was used as 
a denominator for calculation of the weekly incidence of 
ILI and ARI and for the cumulative incidence for the whole 
observed period. However, if a sentinel physician did not 
send a report in a week, the denominator in that week was 
decreased for the number of inhabitants monitored by the 
physician without monitoring the registered cases.
Sentinel physicians sent weekly reports (every Monday for 
the previous week) on the number of cases in each age 
group to the sentinel surveillance coordinators in district 
Institutes of Public Health and to the network sentinel sur-
veillance coordinator in the Institute of Public Health of 
Vojvodina. Weekly incidence rates and age-specific inci-
dence rates were calculated. Geographical spread of the 
virus and the intensity of ILI and ARI were monitored and 
compared with the epidemic threshold of incidence of 
246.3/100,000, which was established in the previous 5 
sentinel seasons. Weekly incidence of 246.3/100 000 was 
considered as an influenza activity of medium intensity 
and as the beginning of the epidemic. Influenza intensi-
ty level and virus geographical spread were further deter-
mined according to the European Centers for Disease Con-
trol technical document (4). The Institute of Public Health 
of Vojvodina sent weekly feedback report to coordinators 
in district Institutes of Public Health, to each sentinel phy-
sician, and to the national Institute of Public Health. Ev-143 Petrović et al: Pandemic influenza in Vojvodina
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ery weekly report was published at the Institute of Public 
Health of Vojvodina Web site.
ILI and ARI case definition
ILI is defined as a sudden onset of high fever (above 38°C), 
followed by myalgia and arthralgia, dry cough, and other 
symptoms of upper respiratory tract infections (6). ARI was 
diagnosed in every case in whom the physician estab-
lished the following diagnoses (according to International 
Classification of the Disease, 10th revision): B34, J00, J01.0-
J01.9, J02, J04.0-J04.2, J05, J05.0, J06, J06.0, J06.8, J06.9, J12, 
J12.0, J12.1, J12.2, J12.8, J12.9, J20, J20.3-J20.9, J21, J21.0, 
J21.8, J21.9, J22.
SARI surveillance
SARI surveillance started with the initial SARI case regis-
tered (June 2009) and followed up each SARI case till Sep-
tember 2010. According to the national program, every 
SARI case was hospitalized. Hospital coordinators for SARI 
surveillance from all 15 acute care hospitals in the province 
sent daily reports on every hospitalized SARI case to the 
district Institute of Public Health, such as the date of on-
set of illness, risk factors (age, asthma, chronic obstructive 
pulmonary disease, chronic cardiovascular disease without 
hypertension, obesity regardless of level of obesity, preg-
nancy, diabetes mellitus, malignancies, chronic neurologi-
cal disorders, malnutrition, and HIV infection), the length 
of hospitalization, results of laboratory virology tests, and 
confirmed influenza-related deaths. Individual reports on 
hospitalized cases with SARI were registered in a computer 
database in the district Institutes of Public Health and in 
the Institute of Public Health of Vojvodina.
The following SARI case definition was used: “A person 
with ILI and difficulty breathing, demanding hospitaliza-
tion and/or treatment in intensive care unit with no oth-
er  etiological  agent  confirmed  was  considered  to  have 
SARI.”(7).
Virological surveillance
Virological  surveillance  was  conducted  in  collaboration 
with  sentinel  physicians,  hospitals,  Institutes  of  Public 
Health,  and  the  national  reference  influenza  laboratory 
of the Institute of Virology, Vaccines, and Sera, Torlak, Bel-
grade. Nasal and throat swabs from sentinel surveillance 
cases (outpatients) were taken when the definition of ILI 
was met, at most 2 samples per week from the monitored 
population  in  the  province.  Non-sentinel  nasal/throat 
swabs were taken from patients with SARI (inpatients) in 
each case of acute respiratory distress syndrome (ARDS) 
and non-ARDS patients with pneumonia. Both nasal and 
throat swabs from one patient were placed in the same 
vial with transport medium and kept on -20°C. Transport 
of samples was organized by district Institutes of Public 
Health to the national reference laboratory on a daily basis. 
Real time reverse transcription polymerase chain reaction 
was used with Centers for Disease Control (Atlanta, GA, 
USA) primers and probes using SuperScript III RT/Platinum 
Taq Mix Stratagene Mx 3005P machine to test the pres-
ence of influenza A(H1N1) virus (8). Results were obtained 
within a few hours and reported daily according to surveil-
lance hierarchy to the national Institute of Public Health, 
Institute of Public Health of Vojvodina, district Institutes of 
Public Health, the sentinel/ hospital physician, and finally 
to the patient.
Public health measures
One of the public health measures undertaken to decrease 
viral activity and pressure on hospitals was school closure. 
The measure was undertaken after extra classes had been 
planned for the rest of the semester to enable the educa-
tional authorities to finish the semester.
Vaccination was also performed, according to the national 
guidelines made with the recommendation of the WHO 
(9), as well as methods of social marketing and health ed-
ucation considering segmented population groups (pre-
school children, younger and older school children, adults, 
and elderly people).
Statistical analysis
The weekly incidence of ILI and ARI and age-specific in-
cidences for monitored age groups were measured per 
100 000 population. The numerator was the number of the 
clinical cases of ILI and ARI in the total population and in 
the age groups. The denominator was the whole popula-
tion monitored in a week and monitored age groups when 
age-specific incidences were calculated.
The numerator for the cumulative incidence was all ILI cas-
es in the observed period and the denominator was the 
monitored population of 102 723 inhabitants.
The rate of hospitalization was the number of hospital-
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tion of districts and the province, specified by sex and age 
per 100 000 population, according to 2002 census.
The mortality rate was the number of deaths divided by 
the total population of districts and the province specified 
by sex and age per 100 000 population, according to the 
census in 2002.
Case fatality rate (CFR) in hospitalized SARI patients was the 
proportion of deaths of confirmed cases and the number 
of hospitalized patients by district, sex, and age. The ob-
tained data were statistically processed using SPSS, version 
14.0 (SPSS Inc., Chicago, IL, USA). The results are present-
ed as frequency, percent, and mean ± standard deviation 
with 95% confidence interval of mean. Difference among 
incidences was tested by χ2 test and difference between 
sample means by t test and ANOVA. In post-hoc analysis, 
we used least significant difference test. Two-tailed P val-
ues <0.05 were considered to be significant.
ReSULtS
Spread of influenza A(h1N1)v
From October 27 to November 2 (week 44 in 2009), the 
sentinel surveillance system recorded an increase in the in-
cidence of ILI in Vojvodina, reaching 221/100 000 inhabit-
ants, close to the epidemic threshold (Figure 1).
The epidemic lasted from the week 45 till week 52 of 2009, 
when the weekly incidence of ILI was above the epidemic 
threshold. The highest incidence rate was registered in the 
week 50 of 2009, reaching 1090/100 000. The cumulative 
incidence rate during the outbreak was 6696.5/100 000. 
Weekly age specific incidence rates were highest in the 
age group 5-14 years (P < 0.001) (Figure 2).
During the last five seasons, influenza epidemics were mild. 
The highest weekly age-specific incidence of ILI in children 
0-14 years old and adults 15-64 years old was registered in 
2009/10 pandemic influenza season, while in adults older 
than 65 years it was registered in 2008/09 influenza sea-
son (Figure 3). Cumulative age-specific incidence in adults 
aged 15-64 years was higher in 2009/10 influenza season 
than in previous seasons (Table 1).
hospitalized cases and deaths due to SARI
During the season 2009/10, 1591 patients with SARI were 
admitted to 15 hospitals with a rate of hospitalization of 
78.3/100 000. The  ratio  of  hospitalization  in  districts  was 
1:11.6 and ranged from 14.0 to 162.5 per 100 000 (P < 0.001).
The number of deaths among cases was 32, with an over-
all mortality rate of 1.6 per 100 000 and CFR in hospitalized 
cases of 2%. All deaths were laboratory confirmed. CFRs 
were significantly different across districts but mortality 
rates were not (Table 2).
Figure 1.
Weekly Incidence rates of influenza-like illness and acute respiratory infections in Vojvodina and the 
number of hospitalized patients, 2009/10 influenza season. Light gray bars – acute respiratory infec-
tions; dark gray bars – influenza-like illness; closed bars – number of hospitalized patients; interrupted 
line – epidemic threshold.
Figure 2.
Age-specific influenza-like illness incidence in Vojvodina during 2009/10 influenza sea-
son, based on sentinel surveillance. Light gray line - 0-4 age group, full line - 5-14 age 
group, dashed line - 15-64 age group, dark grey line - ≥65 years.145 Petrović et al: Pandemic influenza in Vojvodina
www.cmj.hr
Male/female sex ratio of hospitalized patients was 1.2:1. 
Hospitalization  rate  of  men  was  higher  (P < 0.001),  but 
mortality  rates  were  not  significantly  different  between 
the sexes.
The highest age-specific hospitalization rate (120.5/100 000) 
was found in the 15-19 years age group (P < 0.001), while 
the highest age-specific mortality rate (2.2/100 000) was 
found in the 20-64 years age group (P = 0.04). There was a 
significant difference in CFR in hospitalized cases between 
different age groups (Table 3) (P = 0.01).
ARDS was registered in 3.9% and pneumonia in 59.2% of 
hospitalized patients with SARI. There was a significant dif-
ference in the number of deaths (P < 0.001) and CFR of hos-
pitalized cases between different clinical forms of illness, 
such as ARDS, pneumonia, and SARI without pneumonia 
(P < 0.001). There were no registered deaths among pa-
tients with SARI without ARDS or pneumonia.
The majority of hospitalized cases (66.3%) had no risk factors. 
Deaths due to influenza A(H1N1)v were more frequently reg-
istered in patients with one or more risk factors than in pa-
tients without risk factors (75% vs 25%, P < 0.001) (Table 3).
There were no significant differences in the average dura-
tion of illness before hospitalization and the length of hos-
pitalization in patients with SARI by sex (Table 4). Post-hoc 
analysis showed that there was a significant difference in 
the average duration of illness prior to hospitalization be-
tween the age groups 5-14 years and 20-64 years (P < 0.001) 
and also between the age groups older than 65 and 5-14 
years (P = 0.035). The difference in the average length of 
hospitalization was significant between all age groups, ex-
cept between the age groups 0-4 and 15-19 years.
Post-hoc  analysis  showed  that  patients  with  SARI  who 
developed  ARDS  and  pneumonia  had  significantly  de-
layed  admission  at  the  hospital  and  longer  hospitaliza-
tion than patients with SARI with only acute febrile illness 
(P < 0.001).
Laboratory results
A total of 315 swabs were taken from hospitalized patients 
with SARI (non-sentinel) and 20 swabs from sentinel pa-
tients, and 145 (46.0%) and 15 (75%) patients, respectively, 
had a positive polymerase chain reaction result. The pres-
ence of the virus was confirmed in patients from 31 out of 
45 municipalities, covering 86.1% of the population.
Public health control measures
Public health control measures implemented after the out-
break were enhanced support for vaccination; distribution 
of information leaflets as the main control measures for 
the preschool and school facilities; distribution of posters 
tAbLe 1. Cumulative age specific incidence of influenza-like 
illness in Vojvodina during 5 influenza seasons, based on 
sentinel surveillance
Age groups (years)
Season 0-14 15-64 65+
2005/06   3996.0 1346.2   436.9
2006/07   1384.2 4393.5   140.3
2007/08 12 292.4 3856.0 1568.2
2008/09   8492.7 6017.6 5126.3
2009/10 11 842.4 6449.6 1515.8
Figure 3.
Age-specific incidence of influenza-like illness per 100 000 in Vojvodina during 5 influenza 
seasons based on sentinel surveillance in age groups: (A) 0-14 years; (B) 15-64 years; (C) over 
65 years.PANDEMIC INFLUENZA 146 Croat Med J. 2011; 52: 141-50
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in the public transport facilities; appearance of experts in 
the prime news of the public media; broadcasting videos 
and jingles on behavior in public indoor spaces, the use 
and disposal of tissues, and the position of hands when 
sneezing and coughing; and issuing warnings about the 
symptoms of influenza and procedures in case of disease 
recognition.
The Institute of Public Health of Vojvodina Web site weekly 
presented updated epidemiological reports on the num-
ber of cases and issued warnings about a possible further 
increase.
Schools we closed on two occasions (Figure 1), for one and 
three weeks, respectively. After the school closure, the epi-
tAbLe 2. hospitalization rate, mortality rate in hospitalized cases, and case fatality rate (CFR) in Vojvodina during 2009/10 influenza 
A(h1N1) season by district, age, and sex
Demographic 
variable
No. of 
monitored population
Rate of 
hospitalization* P†
No. of 
deaths (mortality rate)* P†
CFR in 
hospitalized cases (%) P†
District:
South Bačka    593 666       6.5
<0.001
10 (1.7)
0.98
2.5
<0.001
South Banat    313 937 162.5    5 (1.6) 1.0
Central Banat    208 456 154.9    3 (1.4) 0.9
West Bačka    214 011    29.9    2 (0.9) 3.1
North Bačka    200 140    14.0    4 (2.0) 14.3
North Banat    165 881    91.6    2 (1.2) 1.3
Srem    335 901    35.4    6 (1.8) 5.0
total 2 031 992    78.3 32 (1.6) 2.0
Sex:
male    984 942    88.3
<0.001
20 (2.0)
0.11
2.3
0.37 female 1 047 050    68.9 12 (1.1) 1.7
total 2 031 992    78.3 32 (1.6) 2.0
Age (years):
0-4      92 575    87.5
<0.001
   0 (0.0)
0.04
0.0
0.01
5-14    229 630 112.3    1 (0.4) 0.4
15-19    137 777 120.5    0 (0.0) 0.0
20-64 1 248 254       77.1 28 (2.2) 2.9
65+    323 756    37.4    3 (0.9) 2.5
total 2 031 992    78.3    32 (1.6) 2.0
*Per 100 000 population.
†the values for demographic variables were compared using χ2 test.
tAbLe 3. Structure of hospitalized cases and deaths and case fatality rate (CFR) in Vojvodina during 2009/10 influenza A(h1N1) sea-
son by observed risk factors and clinical forms
Clinical form or presence of risk factors
No. (%) of 
hospitalized cases P*
No. (%) of 
deaths P*
CFR of 
hospitalized cases (%) P*
Clinical form:
acute respiratory distress syndrome     62 (3.9)
<0.001
31 (96.9)
<0.001
50.0
<0.001
pneumonia   942 (59.2)   1 (3.1)   0.1
acute febrile illness   587 (36.9)   0 (0.0)   0.0
total 1591 (100.0) 32 (100.0)   2.0
Risk factor:†
any   536 (33.7)
<0.001
24 (75.0)
<0.001
  4.5 <0.001
no 1055 (66.3)   8 (25.0)   0.8
total 1591 (100.0) 32 (100.0)   2.0
*the values were compared using χ2 test.
†Age, asthma, chronic obstructive pulmonary disease, chronic cardiovascular disease without hypertension, obesity regardless of level of obesity, 
pregnancy, diabetes mellitus, malignancies, chronic neurological disorders, malnutrition, and hIV infection.147 Petrović et al: Pandemic influenza in Vojvodina
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demic curve showed a decrease in the weekly incidence 
rate of ILI and the number of hospitalized cases.
Immunization started in the week 51 of 2009, with 2.8% 
coverage (Figure 4).
DISCUSSIoN
Our study found that school closure reduced the inten-
sity of clinical activity and pressure on hospitals. The fatal 
outcome was more common among patients with one or 
more risk factors and the outcome and severity of the dis-
ease depended on the time elapsed from the onset of ill-
ness to the hospital admission and therapy.
In our country, the comparison of the 2009/2010 influen-
za season with previous seasons cannot be based solely 
on hospital-based surveillance data, as there are no reli-
able records on hospital admissions and deaths related to 
laboratory-confirmed influenza. Sentinel surveillance is a 
good method to detect the beginning and the severity of 
the epidemic, similar to the findings of other authors (10). 
The fact that the 2009/2010 epidemic season began two 
to three months earlier than previous seasons could be ex-
plained by the introduction of a new surveillance method. 
Using the same case definitions, it was possible to compare 
the current situation with the previous period (11,12).
The weekly incidence of ILI above the epidemic thresh-
old in the majority of districts and the incidence rate of 
1090.0/100 000 inhabitants in the week 50 of 2009 indi-
cates a widespread geographical activity of the virus and a 
very high intensity of clinical activity. Cumulative incidence 
was used to estimate 136 000 clinically manifested cases 
in Vojvodina.
A limitation of this study is that we were not able to 
confirm a larger number of cases because only one 
tAbLe 4. Duration of illness for hospitalized cases in Vojvodina during 2009/10 influenza A(h1N1) season by sex, age groups, and 
clinical form*
Demographic variable 
or clinical form
Mean (±SD) duration of 
illness prior to hospitalization* P†
Mean (±SD) length 
of hospitalization* P†
Mean (±SD) duration of 
illness in hospitalized cases P†
Sex:
male 3.3 ± 3.0
  0.96
  8.1 ± 6.4
  0.41
11.4 ± 7.2
  0.42 female 3.3 ± 3.0   8.3 ± 6.6 11.7 ± 7.4
total (95% confidence interval) 3.3 ± 3.0 (3.2-3.5)   8.2 ± 6.5 (7.9-8.5) 11.5 ± 7.3 (11.2-11.9)
Age:
0-4 3.1 ± 3.5
<0.001
  7.3 ± 12.2
<0.001
10.3 ± 12.2
<0.001
5-14 2.7 ± 3.3   5.4 ± 2.5   8.1 ± 4.3
15-19 3.1 ± 3.9   6.7 ± 4.3   9.9 ± 5.9
20-64 3.5 ± 2.8   8.8 ± 6.3 12.4 ± 7.0
65+ 3.4 ± 2.5 11.7 ± 7.9 15.4 ± 8.6
total 3.3 ± 3.0   8.2 ± 6.5 11.5 ± 6.4
Clinical form:
acute respiratory distress 
syndrome
4.5 ± 2.9
<0.001
16.4 ± 14.7
<0.001
21.2 ± 15.2
<0.001 pneumonia 3.8 ± 3.3   8.9 ± 5.0 12.6 ± 6.0
acute febrile illness 2.5 ± 2.2   6.2 ± 6.3   8.7 ± 6.6
total 3.3 ± 3.0   8.2 ± 6.5 11.5 ± 7.3
*SD – standard deviation.
†the values were compared using t test (sex) and ANoVA (age, clinical form).
Figure 4.
Course of immunization in Autonomous Province of Vojvodina during 
the influenza season of 2009/10. the line represents the number of vac-
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laboratory in Serbia was designated and equipped for the 
confirmation of pandemic influenza virus during 2009/10 
influenza season and we had to rely on clinical case defini-
tion of influenza-like illness.
In most reports, the increased incidence among young 
people could be explained by the fact that more young 
people are tested, for example during outbreaks of influ-
enza in schools (13-15). We believe that in our province the 
outbreak of pandemic influenza started in students who 
had returned from school-organized trips abroad in Octo-
ber 2009. Large numbers of reservoirs were imported in a 
short period, enabling the outbreak occurrence rather than 
silent transmission that happened in the population dur-
ing the summer of 2009, after the outbreak among music 
festival participants (3). Furthermore, the majority of cas-
es occurred in school children and the school outbreaks 
started the epidemic in the rest of the population. Cumula-
tive age-specific incidence was not different from previous 
epidemic seasons except in the age group 15-64 years, al-
though the weekly age-specific incidence rates were high-
est during the influenza season 2009/10.
The most significant features of this epidemic, besides the 
rapid establishment of community transmission, were geo-
graphic variability in the number of hospitalized patients, 
more severe and sustained capacity problems in intensive 
care units, an increased risk of severe illness in adults, and 
abrupt cessation of community transmission (16). Our hos-
pitalization and mortality rates are compatible with the 
data from other countries (14,17-19). The hospitalization 
rates from 14-162 per 100 000 inhabitants in our province 
were higher than 2.0-31.8 per 100 000 observed in South-
ern hemisphere countries, while the mortality rates were 
similar (18,19). Additional hospital bed and staff capaci-
ties were used to provide medical care for patients with 
SARI at the peak of the outbreak in districts with the high-
est hospitalization rates. The difference in CFRs of hospital-
ized cases among districts was a result of different hospital 
admittance criteria. In North Bačka district, only the most 
severe cases were admitted, which reflected in the higher 
proportion of deaths among the admitted cases when CFR 
in hospitalized cases was calculated.
In the Netherlands, the hospitalization rates due to pan-
demic influenza by age group ranged from 2.8 to 62.7 
(overall  13.1)  per  100 000  and  mortality  rates  ranged 
from 0.05 to 0.61 (overall 0.32) per 100 000 (8). Hospi-
talization and mortality rates in Vojvodina due to pan-
demic influenza by age group ranged more widely. 
The hospitalization rates were lowest in the oldest group 
of participants and highest in the age group 15-19 years, 
while the highest mortality rate was observed in the age 
group of 20-64 years. In Brazil, the most frequently hospi-
talized were younger age groups and they had the high-
est mortality rates (20). As opposed to this, in New South 
Wales and the Netherlands the highest age-specific hos-
pitalization rates and mortality rates were found in older 
age groups (10,16).
The presence of co-morbidity represented a greater risk 
factor of death in our population. Delay in hospital treat-
ment commencement increased the severity of the illness 
and influenced its outcome, as it was shown in other coun-
tries (21,22).
During the outbreak, we confirmed 46% of sampled pa-
tients with SARI and 75% of sampled sentinel ILI cases. 
Higher percentage of negative results of polymerase chain 
reaction in patients with SARI can be explained by the fact 
that antiviral treatment was applied immediately after the 
hospital admission.
Sentinel surveillance and high quality data of hospitalized 
cases were essential for health service planning and re-
sponding during the pandemic H1N1 2009 influenza (23). 
In Osaka, Japan, in May 2009 school closure slowed down 
the outbreak (24). Our results confirmed such results, sug-
gesting that school closure most likely contributed to the 
influenza A(H1N1)v transmission control. School closure 
is more effective when attack rates in children are higher 
than in adults (25), which was the case in Vojvodina. Be-
sides, the sentinel surveillance showed that school closure 
had an effect on the intensity of epidemic spreading, while 
SARI surveillance showed that the measure reduced the 
number of hospital admissions and the pressure on hos-
pitals.
School closure has not always had a mitigating effect on 
pandemic influenza, most probably due to its duration and 
delay in implementation (25). When schools in Vojvodina 
were closed for one week, influenza epidemic was slowed 
down and the intensity of clinical activity decreased from a 
very high to high level but the outbreak was not stopped. 
There was an epidemiological recommendation to extend 
the period of closure, so that when schools were closed for 
the second time for three weeks, the intensity of clinical 
activity decreased to a low level. It is still unclear whether 
it was the second school closure that ended the outbreak 
or it ended naturally.149 Petrović et al: Pandemic influenza in Vojvodina
www.cmj.hr
In order to control influenza transmission with vaccines, 
high vaccine coverage is needed in high risk groups, as 
well as in the general population. Vaccination gives the 
best results if vaccines are given before the beginning of 
the outbreak (26). Vaccination in Vojvodina started at the 
end of the outbreak, with low coverage and could not in-
fluence the course of the epidemic.
Sentinel ILI and SARI surveillance, both followed by virolog-
ical surveillance, seem to be the optimal methods to moni-
tor the full scope of the influenza pandemic (from mild to 
severe influenza) in Vojvodina. This approach enabled us to 
propose timely and quality decisions to health authorities 
regarding the public health control measures.
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